WE CLAIM : / 

1. A method of depositing a non-epitaxial silicon layer on a substrate within a 
reaction chamber at a pressure of a greater than about 500 Tprr, comprising flowing 
process gases through the reaction chamber and over the substrate at a desired reaction 
temperature, with a process gas residence time in the reaction chamber of less than about 
100 seconds. 

2. The method of Claim 1, wherein the resilience time is less than about 60 

seconds. / 

/ 

3. The method of Claim 2, wherein the residence time is less than about 20 
seconds. / 

4. The method of Claim 1, wherein the pressure is greater than about 700 
Torr. ^ / ^ 

5. The method of Claim 1, wherein the reaction chamber comprises a single- 
wafer horizontal reaction cham^r having a constant height above the wafer in a cross- 
section taken along a gas floy axis. 

6. The method'^of Claim^5, wherein the reaction chamber is vertically divided 
by a horizontal divider mate upstteMi and dovrastream of the substrate, the divider plate 
approximately in the p|ane of the/substrate. 

7. The rnethod of' Claim 1, wherein the process gases comprise silane and 



hydrogen. / ^ // 

^8. A process for depositing a rion-epitaxial silicon layer by chemical vapor 
deposition, comprising: ' : > / 



placing a substrate into a single- wafer processing reaction chamber; 
raising the ytemperature of the substrate to a reaction temperature between 

about 625°^<qnd^^50°C; 

/ 

inti^oducing process gases including a silicon source gas and a hydrogen 
carrier gas to the reaction chamber; and 

flowing the process gases over the substrate while maintaining the reaction 
chamber at a pressure of greater than about 700 Torr. 

9. The process of Claun 8, wherein polysilicon is deposited at a rate of at least 
about 50 nm/min, 

^10. ; A method of depositing silicon by chemical vapor deposition, comprising: 



-23- 



load.g a se^iconducor ste a .ac..o„ /™ber, ,he substrate 
. c,u<^g a p,^i„ Of boles teein. ,e ho,, having Z„g, of „„ ,ha„ 
abom 0.5 urn md aspect ratios of gt^ater than about 2:/ 

rantping the substrate tempen,t,„-e to a desirZaction temperature- 
eha.b;r""' a presst« of ^,er 0^4. ,00 X„„ ur .e :eae«on 

flowing a silane-based silicon soutcp/. a hydrogen catrier gas. and a 
dopant so^ce gas simultaneous,, over the substrate wiftin the reaction chamber a. 
«.e destred reaction temperas, ,he.by d^siting . eonduCvely doped 

stltcon ,ayer overthe subs^t^, into theho,es, where, the stticon layer ex« its 

greater dtan about 70«4step^verage of the hCes 

H. method of 0^,0, wherein the silicon layer exhibits greater about 

80% step coverage of the holes. ^ ^' 



/ 



.2. Tite meM of 0ata ,0, whe.i„ fte silicon layer exhibits ^ater about 
85% step coverage of &e holes. ^ aooui 

.3. f^^-Ood of Claim ,2, Wherein fte silicon layer exhibits greater about 
90% step coverage of the holes. 

14. k Method of Claim 10, whetein the desired reaction temperature is 
greater than about! 650°C. . 



15. 



.anaboutJra""^:"^'^'""^^^ 

monosill " — - -P- 

.anabZ.,.""'""'""""'"'"-"^^"'--^^-— of-.^ 
.hanabortlO:,""*""'""''"' -----greater 

thanabC:,""*"""'™'"'*""*'^*^-'----"--- 



-24- 



0 



t « 

method of Claim in u . 

f C,a™ ,0, Where, depo..ed „icon ,aye. ,„co^„„,,, 

22- method of CJaim 10 h 

23- method of Claim 10 u ■ 

-"'."8 *e ,a,«,^ea,e.„. a.„„, *^ '^^^ -Pns. 

" -ieposttg silicon ,„,„ ^,^0,;, ' 

Staler to abou, 80% s,4 co<4agi. ' " "^"^ 

25. The method of Claim^ 24 ' h • 
^tae in a hy<h>ge„ eamergp. / ^'''«'" "n-Prises flowing 

26- "'«m=aodofClaini .24 wlierein*. 
*ou.5..,. I ;/-""'™"*=«P«'«'ioofteho,eis^ea,erfta„ 

The method of Glain/^A /v/ 

?X^r"'^^''^'"«-^''=''°'ei.^ea.enba„ 

The method otbsm'il u ■ 

i /jr^ *™" "^^^ *o„ includes 

29. 'Themethod/of/ciaim 9c u • 

^e^e^oC ■r:":*^°--"'--«ow.„ga..e. 
--»be.aup.s.„^,.,,j^*-^^^^^^^^^^ 

method of aaim 30 
*-'-bera,ab„„,^^,,,^^^^J''-"-*«''^«^.iiconco„^^^ 

^2- ^^yiethod of Claim 31 h ■ 
^.■la.econ,prisesn/„^,,,,^^^. ""^S -""ydrogen came. gas and 

abounooseconds.^ . ^""^ '""^ chamber ofiess to 

^"'"''"""7^^'°«-,a,e.»g„,,^,, 
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^^'"^^g^^t^d capacitor of Claim 33, wherein 
olysil,con>^er comprises arsenic, 

■ 35. w integrated capacitor of Claim 33, wherem the 
greater than about 5Vm. 

36. The 



the conductively doped 
trench has a depth of 
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